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Minneapolis, Minnesota 55401 313778

RE: Final revisions to the Revised BERA
Ashland/NSP Lakefront Superfund Site

Dear Mr. Winslow:

In accordance with the Administrative Order on Consent (AOC), CERCLA Docket No. V-W-04-
C-764, Section X, Subparagraph 21(c), the United States Environmental Protection Agency
(EPA) is modifying the Revised Baseline Ecological Risk Assessment (BERA) submission to
cure certain deficiencies. By letter dated December 22, 2006, EPA previously provided Northern
States Power Company (NSPW), (d.b.a. Xcel Energy) a notice of deficiency regarding the
BERA giving NSPW 21 days to cure the deficiency by incorporating EPA’s modifications.
EPA’s comments were not adequately addressed; therefore, EPA invokes its right to modify a
submission pursuant to Subparagraph 21(c). By this letter EPA is providing further notice of
deficiency and giving NSPW 21 days to cure the deficiency by incorporating the modifications
as shown in the attached BERA document. Within 21 days of the receipt of this letter, the
appropriate revisions to the BERA need to be incorporated and submitted to EPA.

In addition, all supporting documents (Tables, Appendices, etc.) should be revised based on the
modifications to the BERA document. The supporting documents need to be consistent with the
BERA.

If you have any questions or would like to discuss things further, please contact me at (312) 886-
1999.

Sincerely,

Scott K. Hansen
Remedial Project Manager

cc: Dave Trainor, Newtields
Jamie Dunn, WDNR
Omprakash Patel, Weston Solutions, Inc.
Henry Nehls-Lowe, DHFS
Ervin Soulier, Bad River Band of the Lake Superior Chippewa
Melonee Montano, Red Cliffe Band of the Lake Superior Chippewa
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EXECUTIVE SUMMARY

A Baseline Ecological Risk Assessment (BERA) was conducted to describe the likelihood,
nature and severity of adverse effects to ecological receptors resulting from their exposure to
contaminants at the Ashland/NSP Lakefront Superfund Site (Site) under current conditions.

This BERA supports the Ashland/NSP Lakefront Superfund Site Remedial
Investigation/Feasibility Study (RI/FS) being conducted under the regulatory framework of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42
U.S.C. 9601, et seq. and the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP), 40 CRF Part 300. It supplements two other ecological risk assessments that have been
conducted for this Site. In 1998, SEH completed an Ecological Risk Assessment (ERA) of the
contaminated sediments adjacent to Kreher Park (SEH 1998). A supplemental ERA was
performed in 2001 (SEH 2002) during which additional sediment toxicity testing was conducted
to provide information for determining clean up goals for the sediments.

The scope of work conducted as part of the RI studies for this BERA was approved by USEPA
on December 7, 2004. The approved scope of work resulted from extensive discussions with
various stakeholders and Natural Resource Trustees, including:

e National Oceanographic and Atmospheric Administration (NOAA),
e Wisconsin Department of Natural Resources (WDNR),

e Red Cliff Band of Lake Superior Chippewa Indians, and

¢ Bad River Band of Lake Superior Chippewa Indians.

This BERA was prepared following USEPA Guidance including, Ecological Risk Assessment for
Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final.
(USEPA 1997).

The Site consists of property owned by Northern States Power Company, a Wisconsin
corporation [d.b.a. Xcel Energy, a subsidiary of Xcel Energy Inc. (“NSPW™)], a portion of
Kreher Park, and sediments in an offshore area adjacent to Kreher Park'. Based on current data,
the impacted area of Kreher Park consists of a flat terrace adjacent to the Chequamegon Bay
shoreline. The surface elevation of the park varies approximately 10 feet, from 601 feet above
mean sea level (MSL), to about 610 feet above MSL at the base of the bluff overlooking the
park. The bluff rises to an elevation of about 640 feet above MSL, which corresponds to the
approximate elevation of the NSPW property.

The lake elevation fluctuates about two feet, from 601 to 603 feet above MSL. At the present
time, the park area is predominantly grass covered. A gravel overflow parking area for the
marina occupies the west end of the property, while a miniature golf facility formerly occupied
the east end of the site. The former City of Ashland waste water treatment plant (WWTP) and
associated structures front the bay inlet on the north side of the property. The impacted area of
Kreher Park occupies approximately 13 acres and is bounded by Prentice Avenue and a jetty

! Reference to this portion of the Site as Kreher Park developed over the course of this project. Kreher Park consists
of a swimming beach, a boat landing, an RV park and adjoining open space east ot Prentice Avenue, lying to the
east of the subject study area of the Site. For purposes of this report and to be consistent with past reports, the
portion of the Site to the west of Prentice Avenue, east of Ellis Avenue and north of the NSPW property is referred
to as the “Kreher Park Area” or simply Kreher Park.
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EXECUTIVE SUMMARY

extension of Prentice Avenue to the east, the Canadian National railroad to the south, Ellis
Avenue and the marina extension of Ellis Avenue to the west, and Chequamegon Bay to the
north.

The offshore area with impacted sediments is located in a small bay created by the Prentice+
Avenue jetty and marina extensions previously described. For the most part, contaminated
sediments are confined within this smail bay by the northern edge of the line between the
Prentice Avenue jetty and the marina extension. The impacted sediments consist of lake bottom
sand and silts, and are overlain by a layer of wood chips, likely originating from former
lumbering operations, Based on the MGP operation history, there is no evidence supporting that

wood in the bay is a result of purifier box waste from the MGP. The chips layer varies in

thickness from 0 to seven feet, with an average thickness of nine inches and overlay
approximately 95% of the sediment that is potentially affected by contamination. Based on
current data, the entire area of potentially affected sediments encompasses approximately ten
acres.

As part of this RI, a number of investigations were conducted whose results were used, along
with historical information, to support this BERA. All of the historical and current data were
used for screening for contaminants of potential concern (COPCs). Investigations conducted
during this RI to support the BERA included:

1) Surface soil samples collected in the vicinity of Kreher Park (See RI report URS 2006a);

2) Sediment samples collected as part of the supplemental sediment sampling and Sediment
Quality Triad (Triad) investigations,

3) Sediment toxicity testing;

4) Benthic macroinvertebrate community studies;

5) Collection of fish tissue;

6) Surface water collection; and

7) Characterization of wetlands and terrestrial habitats,

The details of these investigations are in the reports appended to this BERA or in reports
submitted separately to USEPA.

Problem Formulation

The initial step of the BERA was to screen all data, including all historical data, relating to level
of Site-related contaminants against conservative generic guidelines and benchmarks for soil,
sediment and surface water quality. These benchmarks included Wisconsin’s Consensus-Based
Sediment Quality Guidelines (WDNR 2003), USEPA Region V’s Ecological Screening Levels
(ESLs) and USEPA Ecological Soil Screening Levels (ECO-SSLs) as well as other similar
benchmarks.

Based upon this screening a number of contaminants of concern (COPCs) were identified (Table
ES-1).
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EXECUTIVE SUMMARY

"Table ES-1. List of COPCs by Medium Based on Maximum Detected Concentration.

Surface Water

Sediment

Soil
Total polycyclic aromatic
None hydrocarbons (PAHs) Total PAHs
Dibenzofuran Benzene
m-Cresol Antimony
0-Cresol Barium
p-Cresol Cadmium
1,2.4-Trimethylbenzene Chromium
1.3,5-Trimethylbenzene Copper
Benzene Lead
Ethylbenzene Manganese
Toluene Mercury
Total Xylenes Selenium
Antimony Silver
Barium Thallium*
Cadmium Zinc
Copper Cyanide
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
Cyanide*

* Eliminated as a COPC based on frequency of detection (<5%)

As part of the Problem Formulation, an overall risk management goal was developed as the basis
for evaluating risk at the Site:

| URS

Maintenance (or provision) of soil, sediment and water quality as well as food
source, and habitat conditions capable of supporting a “functioning ecosystem” for
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EXECUTIVE SUMMARY

the aquatic and terrestrial plant and animal populations (including individuals of
protected species) inhabiting or utilizing the Ashland/NSP Lakefront Superfund Site
area.

Assessment endpoints were developed based upon this risk management goal.
After development of a concebtual site model describing;:

o The source of contamination;

¢ Release and transport mechanisms;

¢ Contact point and exposure media;

e Routes of entry; and

e Key receptors,

| Assessment endpoints, risk questions and measurement endpoints were selected as the basis for (Deleted: « )
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EXECUTIVE SUMMARY

Table ES-2, Endpoints and Risk Questions.

Assessment Endpoint

Risk Question

Measurement Endpoint(s)
(Exposure and Effects)

Benthic
macroinvertebrate
community.

Are concentrations of
contaminants in the
sediments at the Site
sufficiently elevated that
they cause adverse
alterations to the
functioning of the
benthic
macroinvertebrate
community?

Determine the concentrations of Site-
related contaminants in Site sediment.

Determine the levels of soot, coal.
coke and slag, which may moderate
the bioavailability of PAHs in the
sediment.

Determine the levels of acid volatile
sulfides (AVS) and simultaneously
extractable divalent metals (SEM) in
the sediment.

Compare concentrations of metals
measured in Site sediment to WDNR
(2003) sediment quality guidelines for
threshold and probable effects.

Evaluate, quantitatively or
qualitatively the bioavailability of
sediment associated COPCs using
SEM:AVS or Equilibrium
Partitioning approach.

Compare concentrations of PAHs that
accumulated in worm tissues in the
bioaccumulation bioassay to the No
Effects Body Residue (NEBR) that is
associated with narcosis caused by
PAHs and volatile organic
compounds (VOCs). Use this as a
model for predicting risk at the Site.

Using sediment toxicity bioassays.
determine which sediments at the Site
have elevated toxicity to surrogates
for resident macroinvertebrate species
compared to sediments in reference
areas.

Determine on the basis of benthic
macroinvertebrate sampling and
analysis where benthic communities
inhabiting sediments in waterbodies
in and adjacent to the Site are
impaired when compared to benthic
communities inhabiting reference area
sediment.
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EXECUTIVE SUMMARY

Assessment Endpoint

Risk Question

Measurement Endpoint(s)
(Exposure and Effects)

Fish community

Are concentrations of
contaminants in
sediments and surface
waters at the Site
sufficiently elevated that
they cause adverse
alterations to the
tunctioning of the fish
community?

Determine the concentrations of Site-
related contaminants in Site surface
water.

Determine the concentrations of Site-
related contaminants in tissue from
fish caught in and adjacent to the Site.

Compare tissue levels of PAHs and
estimated VOCs in wild fish caught at
the Site to the NEBR.

Using sediment bioassays, determine
whether areas on and adjacent to the
Site have elevated toxicity compared
to sediment from reference areas to
surrogates for juvenile resident fish
species.

Compare the concentrations of Site-
related contaminants in tissue from
fish caught in and adjacent to the Site
to levels in fish from reference areas.
(This assessment endpoint will be
used only qualitatively as an indicator
of exposure).

Omnivorous aquatic bird
community

Are dietary exposure
levels of Site-related
contaminants sufficiently
elevated to cause adverse
alterations to the
omnivorous aquatic
avian community?

Determine the concentrations of Site-
related contaminants in Site sediment.

Through food chain models for the
black duck using sediment to benthic
invertebrate bioaccumulation factors,
estimate the ingestion of Site-related
contaminants and compare it to
toxicity reference values (TRVs)
associated with adverse effects,
including reproductive impairment.

Omnivorous birds

Are dictary exposure
levels of site-related
contaminants sutficient
to cause adverse
alterations to the
omnivorous avian
community?

Determine the concentrations of Site-
related contaminants in Site soils.

Through food chain models for the
red-winged blackbird using soil to
vegetation and soil to invertebrate
bioaccumulation factors, estimate the
ingestion of Site-related contaminants
and compare it to TRV associated
with adverse effects, including
reproductive impairment.
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EXECUTIVE SUMMARY

Assessment Endpoint

Risk Question

Measurement Endpoint(s)
(Exposure and Effects)

Insectivorous birds

Are dietary exposure
levels of Site-related
contaminants sufficient
to cause adverse
alterations to the
insectivorous avian
community?

Determine the concentrations of Site-
related contaminants in Site
sediments.

Through food chain models for the
tree swallow using sediment to
emergent insect bioaccumulation
factors, estimate the ingestion of Site-
related contaminants and compare it
to TRVs associated with adverse
effects, including reproductive
impairment.

Piscivotous birds

Are dietary exposure
levels of Site-related
contaminants sufficient
to cause adverse
alterations to individual
ospreys or to the
piscivorous avian
community?

Determine the concentrations of Site-
related contaminants in Site
sediments.

Determine the concentrations of Site-
related contaminants in fish caught in
and adjacent to the Site.

Through food chain models for the
double-crested cormorant and the
osprey using actual levels of Site-
related contaminants measured in fish
in and adjacent to the Site, estimate
the ingestion of Site-related
contaminants and compare it to TRVs
associated with adverse effects,
including reproductive impairment.

Omnivorous mammals

Are dietary exposure
levels of Site-related
contaminants sufficient
to cause adverse
alterations to the
omnivorous mammal
community?

Determine the concentrations of Site-
related contaminants in Site soils.

Through food chain models for the
white-footed mouse using soil to plant
and soil to invertebrate
bioaccumulation factors, estimate the
ingestion of Site-related contaminants
and compare it to TRV associated
with adverse effects, including
reproductive impairment.
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EXECUTIVE SUMMARY

Assessment Endpoint

Risk Question

Measurement Endpoint(s)
 (Exposure and Effects)

Insectivorous mammals

Are dietary exposure
levels of Site-related
contaminants sufficient
to cause adverse
alterations to the
insectivorous mammal
community?

Determine the concentrations of Site-
related contaminants in Site
sediments.

Through food chain models for the
big brown bat using sediment to
emergent insect bioaccumulation
factors, estimate the ingestion of Site-
related contaminants and compare it
to TRVs associated with adverse
effects, including reproductive
impairment.

Piscivorous mammals

Are dietary exposure
levels of Site-related
contaminants sufficient
to cause adverse
alterations to the
piscivorous mammal
community?

Determine the concentrations of Site-
related contaminants in tish caught in
the Site area.

Through food chain models using
actual levels of Site-related
contaminants measured in fish,
estimate the ingestion of Site-related
contaminants and compare it to TRVs

associated with adverse etfects.

Based upon these risk questions and endpoints a number of Receptors of Concern (ROCs) were
selected (Table ES-3).
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EXECUTIVE SUMMARY

Table ES-3. Receptors of Concern.

ROC Category ROC Habitat

Aquatic Habitat

Benthic Generic Littoral portions of Chequamegon Bay
macroinvertebrate

community

Fish Community Generic Littoral portions of Chequamegon Bay
Omnivorous birds Black Duck Littoral portions of Chequamegon Bay
Insectivorous birds Tree swallow Upland and riparian

Piscivorous birds Double-crested cormorant Littoral portions of Chequamegon Bay

Osprey (State endangered)

Insectivorous mammals | Big brown bat Upland and riparian

Piscivorous mammals Mink Upland and riparian

Terrestrial Habitat

Omanivorous birds Red-winged blackbird Upland and riparian

Omnivorous mammals | White-footed mouse Upland and riparian

Effects Analysis

The Effects Analysis consisted of an evaluation of available toxicity or other effects information
that could be used to relate the exposure estimates to a level of adverse effects. Stressor-response
(i.e., effects) data that were used to evaluate ecological risks in this BERA were of three types:
(1) literature-derived toxicity data, (2) site-specific ambient media toxicity tests (e.g. sediment
toxicity tests), and (3) site-specific biological community surveys.

The focus of the majority of the effort for this BERA was on aquatic portions of the Site. For the
evaluation of Site sediment, all three lines of evidence were integrated into a Sediment Quality
Triad approach (Triad) (Long and Chapman 1985; Chapman et al. 1987). The Triad evaluates
sediment quality by integrating spatially and temporally matched sediment chemistry, biological,
and toxicological information. Benthic invertebrate community analysis and sediment toxicity
testing provided site-specific information regarding potential ecological effects of exposure of
ecological receptors to COPCs in the Site sediment. These additional lines of evidence
supplement traditional bulk sediment chemistry data to provide a more relevant, site-specific
assessment of risks.

The evaluation of bulk sediment chemistry data involved comparison of Site sediment chemistry
data to effects levels published by WDNR (2003), derived from relevant studies reported in
published literature, or from studies performed for this BERA. Site-specific sediment toxicity
tests were conducted with aquatic receptors that are representative surrogates for those living on
the Site and the results of this testing provided information on potential toxic effects that were
observed in Site relevant organisms exposed to Site sediment. Site-specific surveys of benthic
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EXECUTIVE SUMMARY

macroinvertebrate community also were conducted for the Site. [n addition to these three lines
of evidence that focus primarily on the benthic environment at the Site, surface water quality
data and fish tissue data were collected from Site waters.

For upland portions of the Site, only two lines of evidence were used in this BERA. One was the
comparison of bulk soil chemistry to soil quality benchmarks used as generic criteria, e.g., the
soil ECO-SSLs (USEPA 2005a) or derived from relevant studies reported in published literature.
The second was the comparison of doses accumulated through the food chain that terrestrial and
aquatic prey-dependent wildlife (i.e., birds and mammals) may feed upon. These doses were
compared to TRVs derived from the primary scientific literature.

The result of the ecological effects analysis was a range of TRVs that were compared with the
dose estimates (birds and mammals) or toxicological benchmarks that were compared with
estimated exposure point concentrations (EPCs) (benthic invertebrates and fish) to estimate
potential risks in this Risk Characterization.

Exposure Analysis

In the exposure analysis, the relationship between receptors at the Site and potential stressors
(chemical, biological, or physical entities that may result in adverse effects to one or more
receptors or groups of receptors) were evaluated. Exposure point calculations (EPCs) used to
estimate exposure were calculated as the mean and 95% upper confidence limit of the mean
concentration (UCLgs) of the exposure medium. EPCs calculated for surface water, sediment,
soil, or tissue residues were based directly upon the levels of contaminants in these media.

Exposure estimates for birds and mammals were calculated using food chain models. Simplified
food chain models were developed to calculate average daily doses (ADDs) of COPCs that
selected receptor groups experience through exposure to surface water, sediment, and surface
soil at the Site. The ADD represents the dose of a chemical that a receptor may ingest if it
foraged within designated exposure units. ADDs for wildlife receptors are calculated using (1)
EPCs for prey and media developed for each, (2) COPC-specific bioaccumulation factors or
bioaccumulation models for dietary items, and (3) receptor-specific exposure parameters and
food chain model assumptions, (e.g., diet composition, foraging area, amount of incidental soil
or sediment ingested, etc.).

Risk Characterization

Risk Characterization was the final phase of the BERA. In the Risk Characterization the
information from the effects and exposure analyses was used to determine a probability of
adverse effects to ROCs and discuss the strengths, weaknesses, and assumptions in the BERA.
Risk estimates (or Hazard Quotients) were developed for each assessment endpoint based upon
comparison of site-specific media concentrations and/or estimated ingested contaminant dose
estimates (the latter for wildlife) to effects levels (generic criteria, benchmarks and TRVs) for the
various ROCs. Finally risk was characterized for each assessment endpoint by integrating the
risk estimate with the results of other lines of evidence, if available.

The results of the risk characterization indicated that there are potentially unacceptable impacts

to the benthic macroinvertebrate community in aquatic portions of the Site. Two lines of [De|eted:13_ApR-o7
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EXECUTIVE SUMMARY

community indicated effects that were less dramatic than those demonstrated in the laboratory
toxicity studies. but interpretation of the field survey data is made very difficult by a high degree
of variability and lack of comparability between reference and site stations.

JHowever, the fact that hydrocarbons are sporadically released from the Site sediment during Deleted: However. the benthic

some high energy meteorological events or when disturbed by other activities indicates the :I.:f,zrs?:;:t?on:b:l?éel:cnoen;?::::iyence that
potential for impact to the benthic community that may not have been fully measured by the should be accorded the highest weight of
benthic community studies conducted to support the RI. While there is no evidence that effects :;‘:f:f:ve':g;::‘;dcg‘r:;::il‘t’;r:‘l‘['fle Site
from these releases will lead to impairment of populations and communities of these receptors was not impaired relative to benthic
inhabiting the waters of Chequamegon Bay, it remains a source of uncertainty. It is possible that { communities in reference arcas. §

the presence of this continuing source of site related contaminants may sporadically impair the
healthy functioning of the aquatic community in the Site area.

In addition, if normal lake front activities, i.e, wading, boating etc., were not presently
prohibited, the disturbance of sediments and concomitant release of subsurface COPCS would
increase. This potentially could lead to greater impacts than were measured during these RI/FS
studies.

The BERA concludes that the potential for adverse effects to ecological receptors other than
benthic macroinvertebrates was not sufficient to result in significant adverse alterations to
populations and communities of these ecological receptors.

The following table (Table ES-4) summarizes the results of the BERA.

ES-4. Conclusions of the Baseline Ecological Risk Assessment.

Assessment Endpoint Risk Question Conclusion of BERA
Benthic Are concentrations of Based upon two lines of evidence (risk
macroinvertebrate contaminants in the estimates and sediment bioassays),
community sediments in Chequamegon | there are potentially unacceptable

Bay adjacent to the Site impacts to the benthic

sufficiently elevated that macroinvertebrate community in

they cause adverse aquatic portions of the Site although

alterations to the tfunctioning | these impacts were not documented at

of the benthic a community level by a focused

macroinvertebrate benthic community investigation.

community? However, the presence of
contaminants in Site sediment that are
sporadically released to the aquatic
environment where the benthic
macroinvertebrate community is
exposed to them should be addressed

L in the Feasibility Study.
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Assessment Endpoint

Risk Question

Conclusion of BERA

Fish community

Are concentrations of
contaminants in sediments
and surface waters of
waterbodies in and adjacent
to the Site sufficiently
elevated that they cause
adverse alterations to the
tunctioning of the fish
community?

There is no unacceptable risk to the
fish community utilizing the Site.

However, the presence of
contaminants in Site sediment that are
sporadically released to the aquatic
environment where the fish
community is exposed to them should
be addressed in the Feasibility Study.

community

Omnivorous aquatic bird

Are dietary exposure levels
of Site-related contaminants
sufficiently elevated to
cause adverse alterations to
the omnivorous aquatic
avian community?

There is no unacceptable risk to the
omnivorous aquatic bird community
utilizing the Site.

However, the presence of
contaminants in Site sediment that are
sporadically released to the aquatic
environment where the omnivorous
aquatic bird community is exposed to
them should be addressed in the
Feasibility Study.

Omnivorous birds

Are dietary exposure levels
of site-related contaminants
sufficient to cause adverse
alterations to the
omnivorous avian
community?

There is no unacceptable risk to
omnivorous birds utilizing the Site.
This exposure pathway does not
require consideration in the Feasibility
Study.

Insectivorous birds

Are dietary exposure levels
of Site-related contaminants
sufficient to cause adverse
alterations to the
insectivorous avian
community?

There is no unacceptable risk to
insectivorous birds utilizing the Site.
This exposure pathway does not
require consideration in the Feasibility
Study.

Piscivorous birds

Are dietary exposure levels
of Site-related contaminants
sufficient to cause adverse
alterations to individual
ospreys or to the piscivorous
avian community?

There is no unacceptable risk to
piscivorous birds utilizing the Site.
This exposure pathway does not
require consideration in the Feasibility
Study.

Omnivorous mammals

Are dietary exposure levels
of Site-related contaminants
sufficient to cause adverse
alterations to the
omnivorous mammal
community?

There is no unacceptable risk to
omnivorous mammals utilizing the
Site. This exposure pathway does not
require consideration in the Feasibility
Study.
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EXECUTIVE SUMMARY

Assessment Endpoint

Risk Question

Conclusion of BERA

Insectivorous mammals

Are dietary exposure levels
of Site-related contaminants
sufficient to cause adverse
alterations to the
insectivorous mammal
community?

There is no unacceptable risk to
insectivorous mammals utilizing the
Site. This exposure pathway does not
require consideration in the Feasibility
Study.

Piscivorous mammals

Are dietary exposure levels
of Site-related contaminants
sufficient to cause adverse
alterations to the piscivorous
mammal community?

There is no unacceptable risk to
piscivorous mammals utilizing the
Site. This exposure pathway does not
require consideration in the Feasibility
Study.
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SECTIONONE Introduction

11 OBJECTIVE AND SCOPE

The objective of this baseline ecological risk assessment (BERA) is to describe the likelihood,
nature and severity of adverse effects to ecological receptors, both plants and animals, resulting
from their exposure to contaminants at the Ashland/NSP Lakefront Superfund Site (Site) under
current conditions.

The BERA has been prepared to support the Ashland/NSP Lakefront Superfund Site Remedial
Investigation/Feasibility Study (RI/FS) being conducted under the regulatory framework of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 42
U.S.C. 9601, et seq. and the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP), 40 CRF Part 300.

This BERA supplements two other ecological risk assessments that have been conducted for this
Site. In 1998, SEH completed an Ecological Risk Assessment (ERA) of the contaminated
sediments adjacent to Kreher Park (SEH 1998). A supplemental ERA was performed in 2001
(SEH 2002) during which additional sediment toxicity testing was conducted to provide
information for determining clean-up goals for the sediments.

The scope of work conducted as part of the RI studies for this BERA was approved by USEPA
on December 7, 2004. The approved scope of work resulted from extensive discussions with
various stakeholders and Natural Resource Trustees, including:

e National Oceanographic and Atmospheric Administration (NOAA),
e Wisconsin Department of Natural Resources (WDNR),

e Red Cliff Band of Lake Superior Chippewa Indian Tribe, and

¢ Bad River Band of Lake Superior Chippewa Indian Tribe.

In addition U.S. Fish and Wildlife Service reviewed the scope of work before it was
implemented.

1.2 GUIDANCE

The guidance that was followed in preparation of this BERA includes:

o Ecological Risk Assessment for Superfund: Process for Designing and Conducting

Ecological Risk Assessments, Interim Final. Environmental Response Team, Edison,
NJ. (USEPA 1997);

e Guidance for the Data Quality Objective Process (USEPA 2000);

e Principles for Managing Contaminated Sediment Risks at Hazardous Waste Sites.
OSWER Directive 9285.6-08 (USEPA 2002a); and,

e Contaminated Sediment Remediation Guidance for Hazardous Waste Sites. USEPA-
540-R-05-012. OSWER 9355.0-85. (USEPA 2005b).
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SECTIONONE Intreduction

1.3 REPORT ORGANIZATION

The BERA is organized as follows:

Section 2.0 — Site History and Description

This section includes a description of the site and a brief summary of the historical operations.
Section 3.0 — Baseline Problem Formulation

This section includes the elements of Problem Formulation: refinement of contaminants of
potential concern (COPCs); description of regional ecosystems and human communities;
presentation of conceptual site models (CSM); identification of receptors of concern (ROCs);
development of risk questions/hypotheses and assessment endpoints, lines of evidence and
measurement endpoints.

Section 4.0 - Step 4: Study Design and Data Quality Objective Process

This section establishes the study design and data quality objectives of the BERA. In this
section, the conceptual site model is completed and measurement endpoints are identified to
evaluate the assessment endpoints established in Section 3.0.

Section 5.0 — Analysis

This section includes the exposure and effects analysis for the BERA.
Section 6.0 — Risk Characterization

The risk estimate and risk description are presented in this section.
Section 7.0 — Summary and Implications for Risk Management
The conclusions of he BERA are summarized in this section

Section 8.0 — References
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2.1 SITEDESCRIPTION [EXCERPTED FROM THE RI/FS WORKPLAN (URS 2005)] [Deleted: Baseline Problem

Deleted: Baselins Problom

The Site consists of property owned by Northern States Power Company, a Wisconsin [
Formulation

corporation (d.b.a. Xcel Energy, a subsidiary of Xcel Energy Inc. (“NSPW?”) a portion of Kreher

S U S W W

Park, and sediments in an offshore area adjacent to Kreher Park. The Site is located in S 33, T
48 N, R 4W in Ashland County, Wisconsin, shown on Figure 2-1. Existing site features showing
the boundary of the site are shown on Figure 2-2.

Based on current data, the impacted area of Kreher Park consists of a flat terrace adjacent to the
Chequamegon Bay shoreline. The surface elevation of the park varies approximately 10 feet,
from 601 feet above MSL, to about 610 feet above MSL at the base of the bluff overlooking the
park. The bluff rises to an elevation of about 640 feet above MSL, which corresponds to the
approximate elevation of the NSPW property. The lake elevation fluctuates about two feet, from
601 to 603 feet above MSL. At the present time, the park area is predominantly grass covered.
A gravel overflow parking area for the marina occupies the west end of the property, while a
miniature golf facility formerly occupied the east end of the site. The former City of Ashland
waste water treatment plant (WWTP) and associated structures front the bay inlet on the north
side of the property. The impacted area of Kreher Park occupies approximately 13 acres and is
bounded by Prentice Avenue and a jetty extension of Prentice Avenue to the east, the Canadian
National Railroad to the south, Ellis Avenue and the marina extension of Ellis Avenue to the
west, and Chequamegon Bay to the north.

The offshore area with impacted sediments is located in a small bay created by the Prentice
Avenue jetty and marina extensions previously described. For the most part, contaminated
sediments are confined within this small bay by the northern edge of the line between the
Prentice Avenue jetty and the marina extension (Figure 2-3). The affected sediments consist of
lake bottom sand and silts, and are overlain by a layer of wood chips, likely originating from
former lumbering operations. The chips layer varies in thickness from 0 to seven feet, with an
average thickness of nine inches and overlay approximately 95% of the sediment that is
impacted. Based on current data, the entire area of impacted sediments encompasses
approximately ten acres.

2.2 SITEHISTORY [EXCERPTED FROM THE RUFS WORKPLAN (URS 2005)]

Historically, Chequamegon Bay has been utilized as a vital transportation route for the shipment
of various materials to and from Ashland including iron ore, lumber, pulp and coal. During the
late 19™ and early 20™ centuries, Ashland was one of the busiest ports on the Great Lakes. In
recent times, the shipping volume through the bay has declined because of the decline in the
mining, smelting and lumber industries in the region.

The Kreher Park area is reclaimed land of which the south boundary defined the original lake
shoreline. Beginning in the mid to late 1800's, this area was filled with a variety of materials
including slab wood, concrete, demolition debris, municipal and industrial wastes and earthen fill
that created the land now occupied by the park. The filled area was used for lumbering and
sawmill activities which occurred during the deforestation of the northern portion of Wisconsin

around the turn of the century. Timber was also cut in various places in the area, including the {Delete": 13-APR-07
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SECTIONT WO

Site History and Description

Apostle Islands and the Arrowhead region of Minnesota, and the logs rafted into the Ashland
area where they were floated awaiting processing. The large amount of wood “mulch™ in
aquatic portions of the Site provides testimony to the tog rafting that occurred here. The
extensive amount of bark mulch-sized wood particles and small wood chips found on and in the
sediment today likely originated from the constant working of the logs in the log rafts as well as,
perhaps, the disposal of wood debris from the saw mill operation Based on the MGP operation
there is no evidence supporting that wood in the bay is a result of purifier box waste from the
MGP.

In addition to the lumbering operations, the Site area has also been used as:

e A “dump” for solid waste, fly ash, and dredge spoils by property owners, residents,
and the United States Army Corps of Engineers;

o The City of Ashland Waste Water Treatment Plant;
¢ A manufactured gas plant; and

e Secondary wood processing plants including possible wood treatment and shingle
manufacturing.

Since the mid-1980’s a full service marina has also operated at the foot of Ellis Avenue.

2.3  PHYSICAL SETTING [EXCERPTED FROM THE RIFS WORKPLAN (URS 2005)]

The Site is located at the top of a ravine on the shore of Chequamegon Bay. Regional surface
water drainage flows to the north through Fish Creek and several small unnamed creeks and
swales into Chequamegon Bay. Surface water at the Site flows either to the City of Ashland
storm sewer system, or discharges directly to Chequamegon Bay.

Soils in the Ashland area generally consist of surficial deposits underlain by red clay and siit
deposits of the Miller Creek Formation. Geology of the upper bluff area in the vicinity of the
former ravine consists of earthen fill materials, with clay soils of the Miller Creek Formation on
the tlanks of the former ravine. The ravine fill unit consists of silty clay fill material mixed with
ash, cinders, slag, and fragments of bricks, concrete, glass, wood, and other solid waste.

Offshore geology consists of a discontinuous layer of submerged wood mulch on the lake bottom
underlain by variably fine to medium grained sediments. Silts and clays of the Miller Creek
Formation underlie the sediments.

2.3.1 Climate

The regional climate of the Ashland area is mid-continental, being highly influenced by adjacent
Lake Superior. The average daily high varies from 19.1 F° during January to 79.2 F° during July.
Total annual precipitation averages nearly 33 inches. The highest precipitation levels occur
during the summer months, although the total annual snowfall averages nearly 100 inches. The

¥ The term wood mulch probably best describes the conditions of most wood debris and wood waste found overlying
the surface sediment. Most of it is ground up pieces or bark and twigs not unlike bark mulch. In addition to the
wood mulch there is a variety of other wood waste including logs, shingles and other manufacturing wood waste,
branches, and twigs.
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SECTIONT WO Site History and Description

average first frost occurs in mid-September and the average last frost does not occur until the end
of May. Chequamegon Bay is generally ice-bound between December and April.

2.3.2 Population and Land Use

The population of the City of Ashland is 8,620 based on the 2000 census results. Residents are
served by the city’s municipal water supply, which is provided from Chequamegon Bay surface
water from an area about one mile northeast of the Site.
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Problem formulation is the systematic planning process that identifies the factors to be addressed Deleted: Baseline Prohlom
in a BERA and consists of several activities, including: hgrmulau;m

L S G G W .

e Refinement of the preliminary list of chemicals of potential concern (COPCs) at the'
site [(i.e., those that were identified during the screening level ecological risk
assessment (Section 3.6)];

* Development of management goals and objectives that provide an explicit statement
of the desired condition of the valued entity being protected (Section 3.9);

o Identification of assessment endpoints (Section 3.11),

e Review and refinement of the information relating to the fate and transport of COPCs,
potential exposure pathways, and the information on receptors potentially at risk
(Sections 3.10);

e Development of a conceptual model with risk questions that the risk assessment will
address (Sections 3.10);

e Identification of lines of evidence and measurement endpoints to address the risk
hypotheses (Sections 3.11 and 4.1).

3.2 RESULTS OF PREVIOUS ECOLOGICAL RISK ASSESSMENTS CONDUCTED
FOR THE ASHLAND/NSP LAKEFRONT SUPERFUND SITE

In 1998, SEH completed an Ecological Risk Assessment (ERA) of the contaminated sediments
adjacent to Kreher Park (SEH 1998). The 1998 ERA concluded that there is evidence that some

sediments at the Site were contaminated to the degree that they were harmful to benthic
organisms living in them.

Several lines of evidence were used in the 1998 investigation including:

1) a literature search conducted to select relevant sediment effects benchmarks for
evaluation of Site data and to identify ecological effects documented at other sites with
similar contaminants and exposures;

2) sediment and surface water samples collected, analyzed, and compared to sediment and
surface water effects benchmarks for the contaminants identified;

3) collection of fish for analysis of tissue chemical concentrations;

4) alimited survey conducted of the benthic community at contaminated and reference
locations; and

5) a series of laboratory bioassays conducted to characterize the effects of short term
exposure to contaminated and reference sediment samples.

A supplemental ERA was performed in 2001 (SEH 2002) during which additional sediment

toxicity testing was conducted to provide information for determining clean-up goals for the [Deleted: 13-APR-07
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3.21 Sediment and Surface Water Chemical Data Evaluation
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Sediment chemical data from the Site were compared to several sets of effects levels for both dry
weight units (ug/g) and normalized-to-organic-carbon (NOC) units (ng/gOC). Semi-volatile
(SVOC) and volatile organic compounds (VOC) sediment benchmarks were exceeded for
several chemicals at several locations in the shallow bioactive zone sediments (0-15 cm) and
deeper sediments. Based on this comparison, the report concluded there was a high probability of
adverse effects to aquatic life from the contaminated sediments.

No contaminants were detected in twelve unfiltered surface water samples collected on January
14 and 15, 1998. However, in one unfiltered water column sample collected during a period on
May 14, 1998, when wave heights were estimated to be between 60 and 90 cm,?
benzo(a)anthracene and benzo(a)pyrene exceeded secondary chronic and acute water quality
criteria values, respectively. No VOCs exceeded water quality criteria in that sample. It is
unknown whether the contaminants in this sample were adsorbed onto suspended particulates or
in a dissolved state. However, it is likely they were bound to suspended particles because more
water soluble PAHs that are much more abundant in the Site sediments, were not detected.

3.2.2 Fish Tissue Study

| A study was conducted to evaluate levels of PAHs in fish caught at the Site and to evaluate the +« Formatted: Normal, Don't adjust
condition of the fish at the Site. Results from this study indicated that there was no evidence of space between Latih and Asian tex,
. on't adjust space between Asian
external deformities in the fish. Of 27 fish collected on May 18, 1998, October 14, 1998 and text and numbers

May 28, 1999, fewer than 50% had measurable levels of any PAHs, either low molecular weight
(LM W) or high molecular weight (HMW) in their tissues (Correspondence from Henry Nehls-
Lowe to Jamie Dunn, et al., January 12, 2000). No fish collected had measurable amounts of

high molecular weight PAHs in their tissues. The PAHs detected were low molecular weight ( Formatted: Font: 12 pt

PAHs including naphthalene, acenaphthene, anthracene, fluorene, and phenanthrene. Total PAH
concentrations ranged as high as 483 ng/kg in the whole fish samples.

3.2.3 Benthic Community Evaluation

A limited benthic community survey was conducted in 1998 (SEH 1998). Four stations were
sampled, two contaminated stations (one in sand, the other in wood debris) and two reference
stations (one in sand, the other in wood debris) (Table 3-1). Benthic community survey results
were evaluated for richness, abundance and relative indices. Graphical analyses indicated that the
two contaminated stations and the reference wood station were degraded compared to the
reference sand station.
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Table 3-1. Benthic Community and Bioassay Stations Used in 1998 SEH Study
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Total PAH Contaminated | Contaminated | Reference | Reference [ z‘:::;;g;.' aseline Problam
Concentration Wood - Sand Wood Sand ( Deleted: Bassline Problom
| Formulation
Nl 37022 G 65 0.4
ng PAH/g OC 21776.5 583.6 114.8 92.2
(NOC)

3.2.4 Bioassays

Bioassays were conducted in 1998 on several sediment samples collected from the same two
contaminated wood and sand stations and two reference wood and sand stations (SEH 1998).
These were the same two stations where the benthic community samples were collected. Bulk
sediment toxicity tests were conducted on the following benthic species: Hyalella azteca,
Chironomous dilutus (formerly C. tentans), and Lumbriculus variegatus. Sediment elutriate
preparations from these sites were also used in tests on Pimephales promelas and Daphnia
magna. The results of these tests generally showed that growth and survival of test organisms
decreased as the HA-28 NOC toxic units’ increased.

Supplemental bioassay toxicity studies were conducted in 2001 using H. azteca, C. dilutus, and
P. promelas exposed to bulk sediments collected from four contaminated stations and two
reference stations (SEH 2002). Parallel tests were conducted utilizing a dilution methodology in
which various proportions of sediments from impacted sites were mixed with sediments from
reference sites to obtain a range of exposure concentrations.

The results of the 2001 sediment bioassay testing is summarized in Table 3-2. In some instances
control and reference station survival was less than test acceptance criteria. These results are
discussed further in Section 5.

Test results were evaluated for effects on survival and growth, and graphically compared to PAH
toxic units. Statistically significant differences in survival and/or growth between each sample
were documented. The SEH report concluded that toxic effects appeared to correlate well to the
magnitude of toxic units. SEH concluded that results from both the bulk sediment dilution tests
and the sediment elutriate dilution tests supported the exposure concentration/effects
characterization.
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% The Toxic Unit (TU) approach compares the dry weight or Normalized to Organic Carbon (NOC) concentrations
of the contaminant, in this case total PAHs, to the Effects Range-Median (ERM) value for total PAHs in a 28 day
bioassay with Hyalella azteca (HA). Thus a concentration of total PAHs equal to the HA-28 ERM value would be
one toxic unit.
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Table 3-2. Summary of 2001 SEH Sediment Bioassays for Sandy Stations (as reported).

No Observed Adverse Lowest Observed Adyerse
. Effects Concentration
Effects Concentration _
NOEC) (LOEC) = reduced growth
( or mortality > 20%
Test*
Total PAHs Total PAHs
Total PAHs (NOO) Total PAHs (NOO)
nglg ngPAHs/g nglg ngPAHs/g
oC oC
CT-10 16.2 735 79.9 3996
PP-7 79.9 3996 249.4 9978
HA-28 2494 9978 823.1 4842
HA-28 w/UV 16.2 735 79.9 3996

*CT-10 = 10 day Chironomous dilutus bioassay
PP-7 =7 day Pimephales promelas bioassay
HA-28 = 28 day Hyalella azteca bioassay
HA-28 w/UV = 28 day flyalella azteca bioassay under UV light

SEH also reported that comparison of phototoxic PAH concentrations at the Site to reference
levels in the literature indicated the potential for phototoxic effects at the Site. Phototoxicity
studies using UV light were performed in 1998 and 2001 in conjunction with standard toxicity
test organisms exposed to bulk sediment or sediment elutriate samples collected from the Site.
While there was no documentation of how well the UV regime during the bioassay compared to
what ecological receptors would be exposed to at the Site, SEH concluded that under the
conditions in which the bioassay was conducted there was evidence of enhanced phototoxicity
effects for benthic organisms, zooplankton, and fish larvae.

3.2.5 Risk Characterization

SEH concluded from these various lines of evidence that a strong potential exists for ecological
risks from exposure to contaminated sediments in the bioactive zone and contaminated surface
water over this zone. The lines of evidence they used to support this conclusion included: 1)
PAH concentrations in sediments exceeding several sediment effects benchmarks; 2) evidence
from field studies of benthic community impairment in the contaminated areas; 3) results of
standard and photo-enhanced bioassay tests that indicated that the likelihood of ecological effects
increase with exposure to increased contaminant concentrations in sediments and surface waters -
over the sediments; 4) the exceedances of secondary acute and chronic water quality criteria in
one surface water sample collected during heavy wave action, based on field sampling and
elutriate studies; 5) sediment concentrations of PAHs similar to those at other sites where
bioaccumulation and mutagenic effects have been observed in fish; and 6) evidence of low
molecular weight PAHs in some fish tissues collected from the Site.

The risk characterization also concluded that levels of PAHs in subsurface sediments are higher
than in the bioactive zone and that future disturbance and exposure of the deeper contaminated
sediments to the sediment-water interface and water column by either natural (e.g., storms, ice
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scouring) or uncontrolled anthropogenic (e.g., boat prop wash, shoreline maintenance) forces
could potentially release contaminants from subsurface sediments and transport them from the
Site.

The 2001 ERA (SEH 2002) also proposed Preliminary Remediation Goals (PRGs) for the
contaminated substrates present (wood chips and sand) that were based on the results of these
lines of evidence.

3.2.6 Contaminants of Potential Concern

SEH (1998) screened data on contaminants found in sediment samples collected in 1996 against
several sediment quality benchmarks, including those developed by the Ontario Ministry of the
Environment (Persaud 1993) and Long and Morgan (1991). Concentrations of most PAHs, as
well as total PAHs, and some VOCs exceeded screening values. Metals found in this sampling
campaign did not exceed guideline values at any location (SEH 2003); cyanide exceeded a
sediment quality guideline in one location.

Further sampling in 2001 detected phenolic compounds in a few samples although these were not
specifically screened against sediment quality benchmarks.

SEH (2003) reported additional screening was conducted for contaminants associated with
surface sediments collected during 2003. In addition to exceeding sediment quality benchmarks
for PAHs and some VOCs (primarily benzene, toluene, ethylbenzene, and xylenes [BTEX]), it
was concluded that copper, lead, mercury, zinc and cyanide also exceeded some sediment quality
benchmarks. SEH (2003) concluded that COPCs for the RI studies should include VOCs,
SVOCs and copper, lead, mercury, zinc, and cyanide.

No screening of contaminants in other media was conducted in these previous risk assessments.

As part of this BERA, all media were re-screened to select COPCs (See Section 3.4).

3.3 SUMMARY OF STUDIES CONDUCTED FOR THE REMEDIAL INVESTIGATION

As part of this RL, a number of investigations were conducted and the results were used, along
with historical information, to support this BERA. All of the historical and current data were
used as discussed below to screening for COPCs (Appendix A). Investigations conducted during
this RI included:

1) Surface soil samples collected in the vicinity of Kreher Park (See RI report URS 2006a);

2) Sediment samples collected as part of the supplemental sediment sampling and sediment
quality triad investigations (Appendix B);

3) Sediment toxicity testing (Appendix B);

4) Benthic macroinvertebrate community studies (Appendix B);
5) Collection of fish tissue (Appendix C);

6) Surface water collection (Appendix D); and

7) Characterization of wetlands and terrestrial habitats (Appendix E),
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.The details of these investigations are in the reports appended to this BERA or in other reports
submitted separately to USEPA as cited above.

3.4 NATURE AND EXTENT OF CONTAMINATION

The Site has been the subject of numerous investigations. Previous investigations have identified
contamination at Kreher Park and in near shore sediments. Contaminated near shore sediments
are located within the inlets created by the jetty and marina extension as discussed in Section 2.1.

3.5 SCREENING OF CONTAMINANTS OF POTENTIAL CONCERN

As the first task in the Baseline Problem Formulation, data for all media, including all historical
data, were screened to select COPCs. Screening was conducted using the following benchmarks
using the maximum concentration measured:

e Sediment: Contaminants in sediment were screened using Wisconsin’s sediment
quality guidelines (WDNR 2003). If benchmarks for Site contaminants were not
available from WDNR the following were used, in order of precedence: USEPA
Region V Ecological Screening Levels (ESLs) (USEPA 2003a), TLM=Target Lipid
Model (DiToro and McGrath 2000), T50 =Logistic model point estimate of T50
concentrations (concentration at which 50% of samples are predicted to be toxic;
Field et al. 2002), NOAA Screening Quick Reference Table (SQuiRT-
htp://response.restoration.noaa.gov/cpr/sediment/squirt/squirt. html), and other available sources.

¢ Surface Water: Region V ESLs (USEPA 2003a) were used as the primary source of
screening criteria. If ESLs were not available, then the following criteria were used,
in order of precedence: ORNL Tier II values, USEPA Region IV Water Quality
Standards and structure-activity relationships using chronic values for fish
(ECOSAR).

e Soil: USEPA Ecological Soil Screening Levels (ECO-SSLs) (USEPA 2003b; 2005a)
were the primary screening criteria for evaluating soils. If ECO-SSLs were not

available, then the following criteria were used, in order of precedence: Region V
ESLs (USEPA 2003a) and other available sources.

Because USEPA advises that some chemicals that also function as nutrients, (e.g., calcium,
magnesium, sodium and potassium) typically pose no ecological risk when present at relatively
low concentrations that allow them to function in this manner, these chemicals were not
screened.

If any PAH exceeded its individual screening criterion, PAHs as a group were retained as
COPCs because it was considered that the mode of action is similar for all PAHs and their
toxicity additiv